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HXEROPURIFICATION  OF  A  REFINED  DIESEL  OIL 


R.  Sh.  Kuliyev  and  B.  A.  Sadykhova 

A  coir5)lex  of  scientific  research  projects  has  recently  been 
completed  at  the  Institute  of  PetrochemlcsJ.  Processes  of  the  Academy 
of  Sciences  of  the  Azerbaldzhan  SSR  for  the  purpose  of  making  fmda- 
mental  Improvement  In  the  quality  of  oils  produced  at  the  Baku 
factories. 

The  use  of  the  hydrogenation  method  for  additional  purification 
of  distillate  oils  was  of  particular  concern  in  these  projects. 

The  original  distillate  of  D-11  diesel  oil  from  a  mixture  of 
Baku  nonparafflnlc  petroleums  and  a  refined  oil  obtained  by  purifica¬ 
tion  of  this  distillate  with  250}^  furfurol  were  subjected  to  hydro¬ 
genation. 

The  present  article  deals  with  the  resiilts  of  hydrppurlflcatlon 
of  a  refined  dleael  oil  In  place  of  acid-contact  repurlfl cation. 

The  hydrogenation  was  performed  In  a  pilot  apparatus  with  a  200 
en^  catalyst  charge  In  the  reactor  and  a  constant  hydrogen  flow  of 
30  llters/hr.  The  Industrial  catalysts  Al-Co-Mo  and  NSa  were  used  as 
the  catalysts,  after  the  tidilets  and  granules  were  pulverised  to  a 
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crumb  size  of  1.0-1. 5  nan 


The  hydropvirlflcatlon  was  carried  out  at  feed  rates  of  0.3,  0.5, 
and  1.0  m®/m®  of  raw  material  to  the  catalyst  loaded  In  the  reactor 
at  various  teraperatxires  and  pressures.  The  results  of  experiments 
conducted  with  a  raw -material  supply  of  0,5  ra®/m®  with  temperatures 
In  the  range  from  300-400°C  and  pressvires  from  50-200  atm  (tech)  are 
described  below  (Table  1) . 
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It  Is  apparent  from  Table  1  that  at  a  temperature  of  300°C  and  a 


pressure  of  50  atm  (tech)  the  qviallty  of  the  hydropurlfled  oil.  In 
comparison  with  the  original  refined  oil.  Is  not  altered  significantly, 
save  for  a  certain  improvement  In  stability  and  color. 

In  comparison  with  the  acid-contact  repurlflcatlon  oil,  the 
hydropurlfled  oil  is  less  corrosive  and  half  as  stable,  as  determined 
by  the  method  of  the  ASRI. 

An  Increase  In  pressure  to  100  and  150  atm  (tech)  at  a  constant 
temperature  of  300°C  leads  to  a  certain  Inprovement  In  the  quality  of 
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the  refined  oil:  the  viscosity  Index  Increases  sonewhat,  end  the  color 
Improves  to  a  grade  of  5  1/2.  An  Increase  In  the  temperature  of  the 
hydrop\a:lflcatlon  process  from  500°  to  550°C  at  a  constant  pressure  of 
50  atm  (tech)  also  leads  to  a  certain  ln?)rovement  In  the  quality  of 
the  refined  oil.  This  oil  with  respect  to  all  Indices,  except  stablllt.' 
according  to  the  method  of  the  ASRI,  surpasses  the  oil  of  acid-contact 
repurlflcatlon. 

The  quality  of  the  oil  Is  considerably  Inqproved  after  hydrc^xjrl- 
flcatlon  at  a  pressure  of  100  to  150  atm  (tech)  and  a  ten5>erature  of 
550°C. 

Oil  obtained  under  these  conditions  gives  the  bdst  indices  with 
respect  to  density,  viscosity-weight  constant,  coking  capacity,  color, 
stability,  and  viscosity  index.  A  further  Increase  in  pressxa?e  from 
150  to  200  atm  (tech)  has  almost  no  effect  mi  the  quality  of  the 
refined  oil. 

An  Increase  In  the  tenqperature  of  the  hydropurlflcatlon  to  400°C 
(cf.  Table  1)  leads  to  appreciable  destruction  of  the  raw  material, 
as  a  resvilt  of  tdilch  the  viscosity  of  the  refined  product  Is  reduced 
to  8.5  cs,  while  the  flash  point  Is  reduced  to  150°C. 

The  results  of  hydropurlflcatlon  of  a  refined  diesel  oil  with  a 
WSa  catalyst  are  presented  In  Table  2. 

It  Is  apparent  from  the  data  In  Table  2  that  hydropurlflcatlon 
of  a  refined  oil  In  the  presence  of  a  WSs  catalyst  proceeds  satis¬ 
factorily  at  a  te]iQ>erature  of  500°C  and  a  pressure  of  50  atm  (tech) . 

When  the  jn'essure  Is  Increased  from  50  to  150  atm  (tech)  ,  the  quality 
of  the  refined  oil  Is  improved.  A  further  Increase  In  the  pressure 
of  the  process  to  200-250  atm  (tech)  leads  to  a  slight  loprovement 
In  the  qualities  of  the  refined  oil. 
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TABLE  2 

Hydropurification  of  Refined  D-11  Diesel  Oil  with  a  WSs 
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Diesel  Oil  obtained  by  hydropurlflcatlon  of  a  refined  cal  with 
a  WSs  catalyst  Is  not  corrosive. 

In  the  case  of  both  the  Al-Co-Mo  catalyst  and  the  WSa  catalyst 
the  yield  of  finished  oil  was  955^-98^  of  the  original  refined  oil. 


Conclusions 


1,  Preliminary  Investigations  have  established  the  possibility 
of  replacing  contact-acid  repurlflcation  Of  a  refined  diesel  oil  from 
a  mixture  of  Baku  nonparaffinlc  petroleums  by  hydropxirlflcatlon 
with  the .Industrial  catalysts  Al-Co-Mo  and  WSg* 

2.  Hydropurlflcatlon  with  Al-Co-Mo  catalysts  at  a  temperature 
of  550°C  and  a  pressure  of  50  atm  (tech)  allows  us  to  obtain  a  diesel 
oil  with  somewhat  better  physicochemical  properties  than  the  corre¬ 
sponding  oil  obtained  by  repurlflcation  of  the  refined  oil  with 
sulfuric  acid  and  59^  clay.  Hydropurlflcatlon  carried  out  at  pressures 
greater  than  50  atm  (tech)  [100-150  atm  (tech)]  allows  us  to  obtain 
oils  of  considerably  better  quality  than  acid-contact  repurlflcation 
oils. 
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3*  It  has  been  established  that  the  WSa  catalyst  has  a  greater 
hydrogenating  capacity  than  the  Al-Co-Mo  catalyst.  However «  an 
Increase  In  tenperatxire  above  300OC  leads  to  cracking  In  the  presence 
of  WSa . 
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